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Evaluation of Parameters Effect on the
Maximum Fuel Temperature in the Core

Thermal and Hydraulic Design of HTTR

*
Nozomu FUJIMOTO, Soh MARUYAMA, Sadac FUJII
&
Yoshinori NIGUMA and Yukio SUDO

HTTR Designing Laboratory
Qarai Research Establishment
Japan Atomic Energy Research Institute

Oaraji-machi, Higashiibaraki-gun, Ibaraki-ken

(Received September 8, 1988)

This report presents the results of quantitative evaluation on the
effects of the dominant parameters on the maximum fuel temperature in the
core thermal hydraulic design of the High Temperature Engineering Test
Reactor (HTTR) of 30 MW in thermal power, 950°C in reactor outlet coolant
temperature and 40 kg/cm2 G in coolant pressure. |

The dominant parameters investigated are

i ) Gap conductance

ii ) Effect of eccertricity of fuel compacts in graphite sleeve
ii ) Effect of spacer ribs on heat transfer coefficients

iv ) Contact probability of fuel compact and graphite sleeve

v ) Validity of uniform radial power demsity in the fuel compacts
vi ) Effect of impurity gas on gap conductance

vi ) Effect of FP gas on gap conductance

The effects of these items on the maximum fuel temperature were
quantitalively identified as hot spot factors.
A probability of the appearance of the maximum fuel temperature was

also evaluated in this report.

* KAWASAKI HEAVY INDUSTRIES, LID.
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=5x107°(mol./s)
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Z) ~TOEOF v FTEBRE 2 s VDOK[ABH B,

BME o v s POG[ILEE, BE o vy FORFRBERI OB, TRy I ROLSEE
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Zhiz, B3HTRHDONALENDETORMEHERAFMT A LBIEENTHD, LLTHE
ZABAEHEANV T LBEEAEEZLSED TS, FOLY, HEETOMBREOEE KD
nE+a3TH S '

8 2 Xe DRAZER MBI ETRT., THLHRXHAIDEHLALSDTH %,

BeAAOBRGHEERABIAVAEYRERNTOELEDTH S,

He Xe
BynE#R 2 (mW/mK) 3534 - 176
HHHRE 7 (ePass) 4381 6 2.0
RS Te (KD 421 164.1
S F & M (g/mol ) . 4 131
Sutherland & S (-) 6.3 2 246.15

WFElidHe, BF213Xe & LT(T1YA&KD
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6.32 13 39.44
1+ 1+
1 4381 /131N 1223 1223
Yy =—711+ -
4 620 4 24615 . 632
1223 1223
= 37957 =380
24615 |+]* 3944
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14380 (~——————=) 1+039 -
3.83X10 2.12%10

=3533999+25x%x10"¢
= 3534
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& 8.2 H|AAKDRPE

Kr Xe
_ - R 4 o1 _ R OF | Hhetes
¥ B ¥ R HE ¥ B * O
&/ fission) | (Cisg) @ fission) | (Ci/g)
Kr—80 ZE 0.0 0 Xe—126 = 0.0 0
Kr—-8§2 & = 0.0 0 Xe—128 % 0.00
Kr—83 # # | 0539 Xe—129m %89% 0.75
Kr—84 %2 % .00 Xe—130 % i 0.00
o 448h 1.2 6 2 B 11.84
Kr—-8h 10.7y 0985 39x10 Xe—131m 2 5= 289
Kr—85 ® F .97 Xe—132 £ 4.30
7 2164 5
Kr—87 76m 2.4 8 28x%10 Xe—133m 5054 6.6 2 16x10
Kr—88 284h 2.8 6 13%107 || Xe-134m | 2%9% 7.8 1
Kr—89 318m | 446 66x10° | xe-135m | 128m } g4 25%10°
Kr—90 32.3s 4.9 30x10% || Xe—136 % 5E 6.2 8
Kr—91 8.6 s 3.0 7 1.4%x10%Y || Xe-137 3.82m 6.13 36x10°
Kr—92 1.84 s 1.8 4 67x10%0 || Xe—138 14.1m 6.5 9.7x1 07
Kr—93 1.29s 1.2 9 94x10¥ || Xe—1309 39.7s 5.3 20x10°
Kr--94 0.2s 0.26 Xe—140 14s 3.7 57%10°
Kr—95 0.78s 0.0 0 Xe—141 1,7 3s .33 46x1010
Xe—142 1.2s 0.4 5 66x10Y
Xe—144 1.2 s 0.0 1 65x10t
Xe—145 0.8s 0.0 0
LEE~1y 2t 3.8% TE 220%
1d ~1hr =t 6.3% ly~1d it 6.6 %
1h ~lmin it 4.5% 1d~1min e 19.3%
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9. BAFHE S B H IR O LAY G

HTTROFLEBRABCBOTHONI2BERSEE R, EERRE, FlLov5 24— y5HE
RDWNZ A =IO THLEN, THNoDNITA—-yDELFEAED NS ¥+ 2FHBKHRT
Hbo LIh->T, BHESEEILICE, 25N HF LDl HThdh., ZOHEESR
M A LI LD (SEWMEFET 5,

TCTR, REAMEKBETHOEOCAEIFHEH~OBABKRIT IR TV 3 HHHE
BETFHRIEESVT, BEESEELRE OB RMFTME LT - o

9.1 #ETHIMERETFE

BEEZEESGEL REBEDLELATRANAE LTS 60 LEEL, KA, SE
Mo 23 ET B, '

82 .
= 4TN 2812 N e, (9.1)
’ i <Pi>
T,
o I BHESEESMOEERZE
41N 3 vEEE

ATN=_Z‘4T?I .................................................................. (9.2)

ATV FELDA IS HMBRE L8

4T WHIMERELES

AT EERE

AT BRR Y — TN HE X

AT, ¥ » o 7EEE

ATY: BRE 3 vy b RATEIRE S
Si: BEZITY icFoRBEGREK

4tV
4TN

i

ol BEEZATYIO 5 v+ 0fEEE:

g = /?“i,jz ............................................................... (9.4)
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P

9.2 HEHEEEREOTME

) FHEZMA
BERESEEAROBRELIBRRBEEEZITIR, ROTETRTEERYV 2, R#H
HEEIL, YRAF2F4 o 7EEELORL2KERTIENAKRERFICX Z2EEHS %
EL5lE, B ESTFHETHCFEL AL TSR TREACR T CLICK
DEHL oo 1B, BE I vy POBEEE, BE Y7 FERHRY - TEOHMD
Froy PREGEREDT, BTHEEZE-LBEEAOTVE LS, Fvov 7BEES L UK
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%92 L) A5 E R+
AEI EEExE | AY—T7 | #FewTF ([aunT b
TH =| BEER EREEF IBEEE IR BEE
HBERT FEHEFT | EBET | ERETF
3y LRAF
avny PHR 0.0 0.0 0.0 0.0 0.01
ANy AR 0.0 0.0 0.0 0.37 0.012
A —T AR 0.0 0.0 0.015 0.37 0.0
AV —THE 0.0 0.017 0.012 0.0 0.0
fEAFLE 0.0 0.014 0.0 0.0 0.0
wEElE T E 0.0 0.002 0.002 0.002 0.002
B E S 0.001 0.001 0.001 0.001 0.001
BRI R 0.001 0.001 0.001 0.001 0.00!
S R 0.035 0.035 0.035 0.035 0.035
TS VE 0.02 0.02 .02 0.02 0.02
AR 0.002 0.007 0.0 0.0 0.0
BHMBEEER 0.0 0.02 0.0 0.03 0.0
R R 0.0 0.04 0.0 0.0 0.0
BEE1EEHZ 0.0 0.0 0.0 0.21 0.0
73097 H92 0.0 0.0 0.0 0.10 0.0
aINT pROTE 0.0 0.041 0.041 0.041 0.041
HF1346 0.02 0.02 0.02 0.02 0.02
FEES
EHELFD 0.04 0.032 0.0 0.0 0.0
BBEHF.OT540-) 0.05 0.04 0.0 0.0 0.0
(BES4EEER 0.04 0.032 0.0 —_ 0.0
VAT T4V TETF |
B A 1.025 1.025 1.025 1.025 1.025
B |
EEAHE 1.03 1.03 1.03 1.03 1.03
B 77 Tw] 1.0 1.04 1.04 1.04 1.04
HEHMEE 1.01 1.008 1.0 1.0 1.0
WEBRS
HEF L 1.04 1.032 1.0 1.0 1.0
BEEHEL(FT5407-) 1.05 1.040 1.0 1.0 1.0
(B89 EED 1.08 1.046 1.0 _— 1.0
FOABEHHEE +20°C

—T76—




JAERI-M 88-187

#9.3 HETRIREAL 217 > R+ L BRERE

IR fRiE = AYy—7 FewT 1 aynNTp
H H BELR | EREAET REZE BEE REZE
HEERTF EREF | EREHETF | LREEF
58 LEF
aVNT PEE 0.0 0.0 0.0 0.0 3.333E-3
AN AR 0.0 0.0 0.0 1.233E-1 | 4.000E-3
A =T 0.0 0.0 5.000E-3 | 1.233E-1 0.0
AY=THE 0.0 5.667E-3 | 4.000E-3 0.0 0.0
AAFLE 0.0 4.667E-3 0.0 0.0 0.0
gelagR 0.0 8.867E-4 | B.667E-4 | B.667E-4 | B.6B7E-4
PR EER 3.333E-4 | 3.333E-4 | 3.3336-4 | 3.333E-4 | 3.333E-4
PR 3.333E-4 | 3.333E-4 | 3.333E-4 | 3.333E-4 | 3.333E-4
REE 1.167€-2 | 1.167E-2 | 1.1867E-2 | 1.167E-2 | 1.1B7E-2
ATV 6.667E-3 | 6.667E-3 | 6.867E-3 | 6.687E-3 | 6.B67E-3
REIES Lk 6.667E-4 | 2.333E-3 0.0 0.0 0.0
BH SRR 0.0 6.667E-3 0.0 1.000E-2 0.0
BHV R 0.0 1.333E-2 0.0 0.0 0.0
BBEIE R 0.0 0.0 0.0 7.000E-2 0.0
£ ey IU9THIVR 0.0 0.0 0.0 3.3338-2 0.0
AN MROEE 0.0 1.367E-2 | 1.367E-2 | 1.367E-2 | 1.387E-2
1537 B.687E-3 | 6.867E-3 | 6.667E-3 | 6.667E-3 | 6.B67E-3
MEERS 1.333E-2. | 1.087E-2 0.0 0.0 0.0
HRIER 0.0 6.000E-2 0.0 0.0 0.0
SHmizME 0.0 0.0 8.333E-2 0.0 0.0
VATFRT w7 HEF
4 A 8.333E-3 | 8.333E-3 | B8.333E-3 | 8.333E-3 | 8.333E-3
W5
ERHM 1.000E-2 | 1.000E-2 | 1.000E-2 | 1.000E-2 | 1.000E-2
&7 0.0 1.3336-2 | 1.333E-2 | 1.333E-2 | 1.333E-2
B RE 3.333E-3 | 2.667E-3 0.0 0.0 0.0
FRERS 1.333€-2 { 1.087E-2 0.0 0.0 0.0
FEOAQMHEE 1.429E-1
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